THE widespread occurrence of mot- tled enamel, a defect of the teeth which is caused by the, action of fluorine present in many public and private water supplies, makes fluorine poisoning a public health problem.
We recognize at least 3 types of mottled enamel as may be seen in Plate I, the mild chalky white type, the more severe stained type, and the pitted, corroded type.
It is obvious that mottled teeth are very disfiguring and ugly, for the stain which commonly filters into the porous areas is usually rust colored. In addition, mottled teeth are defective in formation and calcification and are, therefore, structurally weak. The defect is irreparable and permanent. It has been estimated by the Tucson Dental Association that it would cost $1,000 for dental care of the teeth of the average person with mottled enamel, up to adulthood, at which time the teeth must usually be replaced by false ones. Fluorine is very common in nature, occurring in many rocks and soils, and ranks 20th in quantity in the earth's crust. It is natural, therefore, that fluorine should find its way into many water supplies, and when it is realized that drinking water containing as little as into such a community after the age of 12 to 13 years, only the wisdom teeth will be mottled, for they will all have erupted before he drinks the fluorine containing water. Again, a child who begins to drink fluorine containing water at the age of 5 to 6 years will have no mottled enamel on the 6 year molars, central incisors, and probably the laterals, but will have mottled cuspids, bicuspids, and second molars, for these teeth are in the process of formation at this age. Experiments on rats whose incisor teeth are continually growing also have demonstrated that the feeding of fluorides does not mottle the erupted portion of the incisors, but it is only the new incisor growth which erupts 2 to 3 weeks after the beginning of the feeding of fluorine which shows the characteristic defect.
We have injected sodium fluoride subcutaneously, and again the evidence indicates that the injected fluorine goes to the site of enamel formation and interferes with the calcification of the enamel of the unerupted portion of the incisors. In rats with intermittent injections of fluorine, the results appear in about 3 weeks after the first injection (Plate IV). The lower incisors of the rat completely renew themselves every 30 days. Normal enamel areas alternate with the areas of defective calcification, the extent of which corresponds with the interval between the injections. The mottled appearance of human teeth may well be explained by an intermittent use of fluorine containing water, or a daily variation in the amount of the drinking water consumed.
Although it is true that the enamel of adult teeth is unaffected by fluorine, the dentine of adult teeth which does receive nutrients from the blood stream continually and whose composition is subject to change, may suffer. Histologic examination 4 suggests that this may be the case. A microphotograph (Plate V) of the incisor of a rat which received 8 injections of sodium fluoride showed 8 stripes in the dentine which was PLATE IV Effect of intermittent injections of sodium fluoride. Different formed during the period in which the injections were given, whereas the dentine formed before and after the injections were begun was normal. Plate Vb shows a cross-section of the incisor of a rat which had received 4 injections of sodium fluoride. Stratification in both the enamel and dentine may be observed. It may perhaps be concluded, therefore, that the dentine portion of the teeth of adults who drink fluorine containing water may be adversely affected, resulting in a general weakening of the tooth structure, although the change will not be externally visible.
The question naturally arises then as to the effect of fluorine upon bone. High fluorine feeding (0.1 per cent NaF in the ration) produced a short, square, and stocky appearance in the skeleton of the rat, with the enlarged, deformed bones and bowing of the legs typical of severe rickets. In addition, the bones of the fluorine fed animals, like the teeth, were chalky and fragile.
A measurement of the storage in the body of the bone forming elements, calcium and phosphorus, as determined by measurement of the balance between the intake and the output showed that the young fluorine fed animals retained only slightly more than half as much of these elements as did the normal litter mate rats which served as controls (Table I) .5 The fluorine increased the loss or elimination of calcium, and bone amounts to only 85 to 90 per cent by the best washing process available so that " it was impossible satisfactorily to clean fruit originally carrying 0.1 gr. or more of fluorine per lb." They also state that the fluorine residue on fruits sprayed with cryolite or barium silicofluoride plus fish oil was practically impossible to remove to meet the fluorine tolerance set by the U. S. Department of Agriculture even when the most efficient methods were used. It seems logical to suppose also that it would be even more difficult to remove fluorine from the leafy vegetables than from apples.
With the human tolerance level for fluorine so low, it seems a dangerous practice to use the compounds of fluorine for spraying purposes. The ugliness of mottled teeth alone causes untold misery to the afflicted persons.
Cure for Stubborn Wounds FROM a clue provided by an insect, entomologists of the U. S. Department of Agriculture have discovered a new way to heal stubborn wounds quickly, painlessly, and cheaply. The new treatment is the application of a solution of allantoin, a bland, odorless, harmless, and easily obtained product found in both insects and plants.
The insect that gave the clue to this discovery is one of the flies-in the maggot stage-that gained fame as a medical aid on World War battlefields, where an Army doctor found that wounds infested with maggots healed better and faster than wounds without them. Since then surgeons all over the world have used maggots in treating deep infections difficult to cure by ordinary surgery.
Dr. William Robinson, of the Bureau of Entomology and Plant Quarantine, now finds that allantoin, which is given off by the maggots as they work their way through a wound, is responsible for part of this power. Dr. C. J. Macalister, who used it successfully 23 years ago for ulcers, reported that European peasants had long applied the roots of comfrey, which contain allantoin, to sores.--Press Release, U. S. Dept. of Agriculture, Apr. 23, 1935.
